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Prevalence and socio-economic determinants 

Children malnutrition is an ende- 
mic problem in many regions of 
West Africa, and one of the major 
public health problems in this con- 
tinent. Its causes are complex and 
include not only poverty, but also 
lack of availability of food, or inap- 
propriate knowledge of adequate 
feeding for the toddler 1. Because of 
its relatively favourable climatic 
situation and its agricultural re- 
sources, the region of Sikasso, in 
the south of Mali, has long been 
considered a relatively privileged 
area in this respect, where malnu- 
trition was not an important public 
health problem. However, the 1987 
Demographic and Health Survey 
showed that prevalence rates of 
children malnutrition in this area 

were higher than those in the mid- 
dle regions of Mali, and compared 
to those found in the northern, 
sahelian regions of the country, 
where drought and food availabil- 
ity are a much more important 
problemL 
Sikasso is the capital city of the 
third administrative region of Mali. 
In 1986, a programme for the pro- 
motion of mother and child health 
(the Sikasso MCH project) started 
there, under the auspices of the 
Swiss and Malian branches of the 
association Mother and Child Inter- 
national (MCI), sponsored by the 
CIBA-GEIGY Foundation, Basle. 
The two main components of the 
project were the development of 
services and programmes for the 

promotion of mother's and child's 
health (the Sikasso MCH project), 
and the epidemiological evaluation 
of their impact on behaviours, 
health and mortality (the Sikasso 
Study). A first MCH centre was set 
up in 1987, followed in the follo- 
wing years by the equipment of five 
others. These structures and their 
staff are fully integrated in the 
national health care system; as 
such, they are part of the District 
Health Care Service (Centre de 
sant6 de Cercle), which is in charge 
of their management. 
The Sikasso Study is a longitudinal 
study of a random sample of the 
families of Sikasso, which was 
undertaken to evaluate the MCH 
project, and to help in the planning 
of health services and in the under- 
standing of the determinants of 
health, mortality and health-relat- 
ed behaviours. 
The objectives of this paper are to 
describe the prevalence of malnu- 
trition in children under five years 
of age, and to assess the effect of 
some socio-economic determinants 
of children malnutrition. 

Subjects and methods 

The Sikasso study is a longitudinal, 
multi-rounds study. A random 
sample of 491 families (11% of the 



total number of families) living in 
Sikasso municipality was drawn 
from the administrative census of 
1986. The Sikasso municipality 
comprises the city of Sikasso, in- 
cluding the peripheral quarters, 
and the historical centre of the 
town, today a village located 8 kilo- 
metres from Sikasso City (the vil- 
lage of Bougoula-Hameau). 
The criteria for inclusion to the stu- 
dy were as follows: the family had 
to comprise at least one woman 
under 50 years of age, or at least 
one child under 5 years of age, at 
the time of the first visit. At each 
subsequent annual survey rounds 
staged between April 1988 and 
September 1993, a questionnaire 
was completed for the head of the 
family, for all the women, and for 
all the children under five at the 
time of the first visit or who were 
born since. A team of trained and 
experienced interviewers, working 
full time for this project, collected 
data about the following items: so- 
cial and demographic data, atten- 
dance for antenatal care, child- 
birth, family planning, knowledge 
about immunisation, oral rehydra- 
tion and family planning methods, 
utilisation of immunisation and 
other health promotion services, 
utilisation of health care services in 
case of disease, health status of the 
child, and child survival and morta- 
lity. 
The nutritional status of 0 to 5 
years old children was assessed at 
annual intervals, at each successive 
round. Weight was measured in the 
field with a Salter-type portable 
scale, and length (under 1 year) or 
height with a portable toise. 
Anthropometric indices, corre- 
sponding to the child's age and sex, 
and based on the US National Cen- 
tre for Health Statistics (NCHS) 
reference 3, were computed using 
the ANTHRO Software 4. Accor- 
ding to the classification of Water- 
low 5 and the recommendations of 
WHO 6, indices of malnutrition 
were expressed as standard devia- 
tion scores of the standard (Z-scor- 

es), below a cut-off level of -2 SD. 
There were defined as follows: 
wasting: weight-for-height (WFH) 
Z-score <-2; stunting: height-for- 
age (HFA) Z-score <-2; and un- 
derweight: weight for age (WFA) 
Z-score <-2. 
Two series of analyses are present- 
ed here. Firstly, prevalence rates of 
malnutrition, for each indicator, by 
age, by sex, and globally, for each 
survey round (Table 2). In this ana- 
lyse, prevalence rates of under- 
weight have been included for 
comparison purpose, because it is a 
widely used indicator 7. However, 
this indicator was not examined in 
subsequent analyses, because it re- 
flects a combination of wasting and 
stunting. 
Secondly, determinants of wasting 
or stunting were analysed using 
logistic regression of the various 
socio-economic variables, taken 
individually (Table 3). In this ana- 
lysis, we used a simple conceptual 
framework where the health varia- 
ble (wasting or stunting) is seen as 
depending from determinants at 
the societal level, mainly socio-eco- 
nomic factors. Age and sex of the 
child are considered as background 
variables. As there were, as expect- 
ed, strong variations of prevalence 
of malnutrition with age, and as the 
determinants of malnutrition were 
possibly different at different ages, 
analyses were performed separate- 
ly for each age group. Sex was not 
shown to be a determinant of mal- 
nutrition, and therefore was not 
considered in subsequent analyses. 
Socio-economic variables included 
in the analyses were: the ethnic 
group of parents, their level of edu- 
cation and occupation, household 
assets, water supply to the house, 
connection to electricity, type of 
house and means of transportation. 
A description of the variables used 
in given in Table 1. 
In order to optimise the available 
information, data of the 5 different 
surveys rounds were pooled 
together for the analyses of the 
determinants of malnutrition. Be- 

cause the data were analysed for 
each age group separately, and 
because the survey rounds were 
separated by one year intervals, 
every child could appear in various 
age groups, but appeared only once 
in each group. 
In a third step, logistic regressions 
were performed on the prevalence 
of malnutrition with multiple ex- 
planatory variables and their inter- 
actions. 
For estimation of effects in logistic 
regression analyses, a statistical 
level of 0.1 was accepted as signifi- 
cant s . Statistical analyses were per- 
formed with the SAS STAT soft- 
ware. 

Results 

Prevalence of malnutrition 

As Table 2 shows, prevalence of 
stunting was, all ages and sexes 
together, 27.2% at the first round, 
and 23.2 % at the fifth round, with 
no significant variations between 
the yearly rounds. On the contrary, 
prevalence of wasting was 6.5 % on 
the first round, and 12.5 % on the 
fifth, after reaching a peak at 
17.9 % on the fourth round. These 
differences were statistically signi- 
ficant (p<0.001). 
The prevalence of wasting was 
lower in the first year, peaked 
during the second year, and again 
was lower during the third to fifth 
years age. On the other side, the 
prevalence rate of stunting was 
lower in the first year of age, it 
peaked during the second year, and 
plateaued thereafter during the 
third to the fifth year. There were 
no statistically significant differen- 
ces of malnutrition prevalence be- 
tween sexes. 

Socio-economic determinants of 
malnutrition 

Analyses of the socio-economic 
determinants of wasting showed 
only a few associations, and with 
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Table 1, Definitions of variables used in analysis. 
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Table 2. Prevalence of wasting, stunting and underweight," by age, by sex and total, at each annual study round. 

relatively small effects (data not 
shown). By opposition, stunting 
showed some strong associations 
with socio-economic determi- 
nants, which are summarised in 
Table 3. 

Ethnic group 

Prevalence of stunting malnutri- 
tion was highest in the Senoufo/ 
Minianka ethnic group. This group, 
which is the most represented in 
the population of Sikasso, is com- 
posed of an important proportion 
of peasants. On the other hand, 
many civil servants are from the 
Bambara group. 

Parental level of education 

There was a strong negative asso- 
ciation between parent's education 
and stunting. The association ap- 
peared to be slightly stronger for 
education of father's than mother's. 
However, multivariate analyses in- 
cluding both variables led to the 
conclusion that both effects were 
significant and in part independent 
from each other. 

Parental occupation 

Prevalence of stunting was lower in 
children whose father or mother 
belongs to higher professional 

groups. However, parent's occupa- 
tion was strongly associated with 
their level of education. Multiple 
logistic regression models showed 
that association between occupa- 
tion and stunting was almost en- 
tirely accounted for by parent's 
level of education. 

Household assets 

There were strong negative asso- 
ciations between stunting and the 
family possessions, an indicator 
of the economic situation of the 
family. In multiple regression 
models, the effects of father's edu- 
cation, mother's education and 

30 



Table 3. Socio-economic determinants of stunting malnutrition, by age groups. 



household assets all remained si- 
gnificant. 

Water supply 

Strong associations were observed 
between stunting and lack of a 
proper access to water, particularly 
in the age groups 1 and 2 years. 
These effects remained statistically 
significant after controlling for 
father and mother education. 

Connection to electricity 

There was a negative association 
between house connection to elec- 
tricity and stunting malnutrition. 
This effect remained after controll- 
ing for father and mother educa- 
tion, in children 3 to 5 years. 

Construction materials 
of the dwelling 

Children living in house built in 
concreted material had lower rates 
of stunting. This effect remained 
significant after control for parent's 
education. 

Means of transportation 

Prevalence of stunting malnutri- 
tion was lower in children whose 
parents owned a motorised means 
of transport. This association was 
present in all age groups after the 
first year, and remained after con- 
trol for the level of parents educa- 
tion. 

Discussion 

This study confirms the presence of 
high rates of prevalence of malnu- 
trition the children of Sikasso, par- 
ticularly during the second year of 
life. 
Wasting rates are particularly ap- 
palling compared to other coun- 
tries from the South. The following 
figures come from a review of the 
median prevalence of child malnu- 
trition around the world 8 (Table 4). 

Table& Median prevalences of 
wasting and stunting in National 
Surveys (1). 

In another review focusing to Afri- 
can countries, median prevalence 
rates of the three types of malnutri- 
tion are given by age 9 (Table 5). 
In comparison to these internatio- 
nal data, children of Sikasso have a 
comparable level of stunting, but a 
more important prevalence of 
wasting. 
As it has been generally observed, 
prevalence of wasting is greatest 
between 1 and 2 years of age and 
falls markedly later on, whereas 
prevalence of stunting increases 
over time up to the age of 2 or 3 
years and then shows a tendency to 
level off 9,1~ Prevalence of stunting 
was threefold higher than wasting 
in children of Sikasso; this common 
finding suggests a gradual develop- 
ment of stunting for a longer pe- 
riod than for wasting malnutri- 
tionlk 
A disturbing finding in this study is 
the observed increase in the pre- 
valence of wasting over time, 
during the five years of the follow- 
up. No obvious explanations seems 
to account for this finding. Ageing 
of the sample, due to the fact that 

the same families were followed- 
up, would be expected to lead the 
participating families to consult 
more often to the preventive ser- 
vices and to possibly decrease the 
risk of malnutrition of their chil- 
dren over time. If this increase is 
not due to some other biases, it 
could be the consequence of a 
deterioration in the general econo- 
mic situation of the families. 
The methodology adopted for the 
analyses presented here does yet 
not make use of the longitudinal 
dimension of this study. Because of 
the cross-sectional nature of the 
data, is was not possible to disen- 
tangle the effects of the various 
socio-economic variables. On the 
whole, our results confirm that 
stunting is strongly associated with 
socio-economic factors. These fac- 
tors can be divided in two catego- 
ries: education, and wealth. Both 
groups of factors appear to have 
strong and partly independent 
effect on stunting. 
Education has been shown in other 
studies to be associated with stunt- 
ing, but not so much with wasting. 
For instance in southern Brazil, a 
strong association between stun- 
ting malnutrition in children and 
the number of years of schooling of 
their parents has been observed 12. 
As in Sikasso, the association was 
much weaker with wasting malnu- 
trition. In other studies as well, the 
effect of parental education seem 
to be stronger during childhood 
than during infancy 13. 
On the other hand, family income 
is a strong determinant of stunting 

]'able 5. Median prevalences of wasting and stunting in National Surveys 
(2) 
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malnutrition. Although income 
and education are strongly corre- 
lated, both seem to contribute part- 
ly independently to malnutrition. 
In a study in Jamaica, boys who 
had been hospitalised with severe 
malnutrition (marasmus or kwash- 
iorkor) during their first two years 
of life were more likely to come 
from poorly built and equipped 
houses, than control children ~4. 
In rural northern Nigeria, children 
aged 3-48 months living in house- 
holds with unprotected source of 
water had a higher prevalence of 
wasting malnutrition, but not of 
stunting, than children with ade- 
quate supplies of drinkable water ~5. 
In contrast a study in Brazil 
showed that stunting, and not 
wasting, was commoner in house- 
holds without piped water 12. 
For Gorstein there seems to be a 
direct relationship between stunt- 
ing and poor socio-economic status 
which gives rise to inadequate 
living conditions not conductive to 
attaining optimal health 16. 
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